Metabolite production in degradation of pyrene alone or in a mixture with another polycyclic aromatic hydrocarbon by Mycobacterium sp.
Degradation of pyrene (PYR) alone and in the presence of phenanthrene or fluoranthene by Mycobacterium sp. strain A1-PYR isolated from mangrove sediments was investigated. When PYR was the only polycyclic aromatic hydrocarbon compound and the sole carbon source, only 33% of the added PYR was slowly degraded during 7 d of incubation. Seven metabolites were obtained, including four-ring metabolites (monohydroxypyrene and three different dihydroxypyrenes) and three-ring metabolites (dihydroxyphenanthrene, 4-phenanthrene-carboxylic acid, and 4-phenanthrol), of which more four-ring metabolites accumulated compared with three-ring metabolites. To our knowledge, this is the first report in which PYR was initially attacked by Mycobacterium sp. to form three different dihydroxypyrenes. Pyrene degradation was significantly stimulated when mixed with phenanthrene or fluoranthene. In the presence of fluoranthene, PYR was rapidly degraded (up to 57%), and significant amounts of dihydroxypyrene were formed within 3 d of incubation, followed by a period of minimal PYR degradation from 3 to 7 d with disappearance of four-ring metabolites and accumulation of three-ring metabolites. In contrast, PYR was removed completely, and little evidence of metabolites was detected in the presence of phenanthrene. These results showed that PYR was degraded to a larger extent when mixed with another polycyclic aromatic hydrocarbon concomitant with a higher turnover of PYR metabolites. The induction of complex enzyme systems and increase in biomass possibly affected the transformation of PYR metabolites in the mixture with phenanthrene or fluoranthene.